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(54) FRAME SYNCHRONIZATION CIRCUIT 

(57)Abstract: 

PURPOSE: To manage the realization of plural synchronizations with the 
minimum increase of hardware, and to deal with the alteration of a 
parameter, that is, the increase or the decrease of the frame synchronizing 
bits of a data signal, and the alteration of the stability condition of a frame 
synchronizing signal and the synchronization by only altering the condition 
of an initial value or a count value, etc. 

".CONSTITUTION: ..An. input, means 10 uxselect.a synchronizing, signal, .the. 
storage means 12 of the frame synchronizing bit, a synchronization 
protection deciding count value and synchronizing operation, the counting 
means 13 of the number of times of coincidence non-coincidence of the 
synchronizing bit, a comparing means 1 1 to decide the coincidence 
between an extracted frame word and a stored frame word, a designated 
value setting means 15 to input the initial value of the counting means 13, 
a shifting means 16 to execute addition and subtraction, a digit selecting 
means 17 to re-write a part of data, a selecting means 14 to select the data 
from each means 12,15 to 17 and send it to the counting means 13, a 
control means 19 to realize continuous frame synchronizing operation 
procedure, and an address selecting means 20 to determine the storage 
place of the storage means 12 are provided. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are. not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An input means to choose a synchronizing signal from the digital signal data which superimposed the frame alignment 
signal, A storage means to store temporarily a frame synchronization bit, the judgment enumerated data of the synchronous 
protection which judges operational stability of a synchronization, and temporary operating state required for synchronous 
operation, coincidence and the inequality of the count of incorporation of the sjmc bitfrpm_saM_input means, or a frame word -- 
counting - counting which carries out counting of the count with a means A comparison means to judge coincidence with the 
frame word memorized by the frame WORD or said storage means of the known inputted from the frame WORD extracted from 
the input data, and the exterior, said counting ~ with an assignment value setting means to input the initial value of a means 
according to external data said counting - with a shift means of data to perform addition or subtraction processing of a means, 
and the digit selection means which rewrites some memorized data the data from this assignment value setting means, this shift 
means,. this digit selection-means, and this-Storage means.-- choosing - said counting - with a selection means to send data to a_ 
means The frame synchronization circuit characterized by having the control means which realizes frame synchronization 
operations sequence continuously time, and an address selection means to decide the storage part of said storage means in 
response to the procedure. 

[Claim 2] The frame synchronization circuit according to claim 1 which said storage means consists of RAM and is 
characterized by storing temporarily a frame synchronization bit, the synchronous judging bit which is an internal status monitor 
bit, a frame incorporation completion judging bit, a backward-alignment-guard-time value judging bit, a 
forward-alignment-guard-time value judging bit and the coincidence judging bit of a WORD detection result, and the judgment 
enumerated data of coincidence of a frame and an inequality. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the frame synchronization circuit which can be processed in the 
circuit of one kind of basic configuration, even if the number of the class of frame alignment signal of a digital data transmission, 
synchronous criteria, and the frames that should be processed etc. differs about a frame synchronization circuit. 
[0002] 

[Description of the Prior Art] Generally, the signal transmission between the transmission equipment of digital data defines a 
frame as a batch of the repeat for performing signal processing of time series, and has held and sent two or more data streams 
which should be transmitted into this frame by the transmitting side. In the receiving side, in order to select the data stream in 
these frames, the frame alignment signal by which superposition transmission is carried out was extracted to the regular time slot 
(for ex-ample, head of-a frame-) with- aTrame peri 

processing has been performed, the method which establishes how many kind thing frame synchronization other than a basic 
frame to coincidence as multi-framing in this kind of digital signal processing these days -- and frame synchronous 
communication suitable for LSI is desired, and the method of carrying two or more frame synchronization circuits in large-scale 
LSI has been taken. 

[0003] As this kind of frame synchronization circuit is conventionally shown in the block diagram of **5** Time to include a 
framing word The sequential input signal 500, The WORD generating circuit 52 which outputs the assignment synchronous 
WORD beforehand appointed at the WORD detector 50 which detects synchronous'WORD from an input signal, The 
comparator circuit 51 which judges success or failure as compared with this assignment synchronous WORD and the 
synchronous WORD extracted from the input, The coincidence counting circuit 54 of the so-called backward alignment guard 
time which carries out counting of whether the count of agreement of the framing word beforehand appointed when synchronous 
WORD continued agreement is become, The inequality counting circuit 55 of the so-called forward alignment guard time which 
carries out counting of the count of an inequality of the framing word appointed beforehand, final - counting of coincidence and 
the inequality counting circuits 54 and 55 - a result being inputted and whether they are the criteria of predetermined 
coincidence or an inequality with the synchronous judging circuit 57 to judge It consists of a hunting control circuit 58 which 
prevents hunting which repeats alignment recovery actuation by a digital error etc. in a step-out case, and a timing counting 
circuit 53 which controls the basic timing of the framing word generating circuit 52. 
[0004] Next, actuation of the conventional example is explained. 

[0005] A frame word is extracted from an input signal 500 by the WORD detecting element 50, and it inputs into a comparator 
circuit 5 1 . The frame word which drove to another input of a comparator circuit 5 1 in the timing counting circuit 53 which 
generates the basic timing of a frame synchronization circuit, and was made in the WORD generating circuit 52 is inputted. The 
judgment signal of this comparator circuit 51 has inputted coincidence and the inequality of a frame into the coincidence 
counting circuit 54 and the inequality counting circuit 55 which carry out counting, these counting - a synchronous judging 
signal is putputted from the synchronous judging circuit 57 by the result, and halt and control ******** hunting control of 
continuation are performed for counting of the timing scaling circuit 53 in the hunting circuit 58. This circuitry is needed to the 
criteria of one coincidence inequality to which such a frame synchronization circuit was beforehand determined as the framing 
word of one base, and the number of the defined frames, respectively. Therefore, when the above-mentioned conditions changed 
or. there were other multi-framing synchronizations, only the number corresponding to each case needed this circuitry. 
[0006] 

[Problem(s) to be Solved by the Invention] This conventional frame synchronization circuit has the fault in which a hard scale 
increases, in order to realize much frame synchronization to coincidence, since the basic counting circuit of frame 
synchronization, the counting circuit of coincidence of a frame word and an inequality and the comparison test circuit of a frame 
word, and a synchronous judging circuit are need independently, respectively. In order to avoid this, it has realized by large-scale 
LSI etc., but since the class of frame alignment signal, conditions, a number, etc. change according to signal processing 
diversified in recent years with times then, it is very difficult to develop LSI to whenever [ the ]. 

[0007] Even if the purpose of this invention changes the class of frame alignment signal, conditions, and a number, it is to offer 
one numerical counting circuit, one comparison test circuit, and the frame synchronization circuit that performs synchronous 
establishment in time amount sequential with a storage element. 
[0008] 
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[Means for Solving the Problem] An input means to choose a synchronizing signal from the digital signal data with which the 
frame synchronization circuit of this invention superimposed the frame alignment signal, A storage means to store temporarily a 
frame synchronization bit, the judgment enumerated data of the synchronous protection which judges operational stability of a 
synchronization, and temporary operating state required for synchronous operation, coincidence and the inequality of the count 
of incorporation of the sync bit from said input means, or a frame word - counting -- counting which carries out counting of the 
count -- with a means A comparison means to judge coincidence with the frame word memorized by the frame WORD or said 
storage means of the blown inputted from the frame WORD extracted from the input data, and the exterior, said counting -- with 
an assignment value setting means to input the initial value of a means according to external data said counting -- with a shift 
means of data to perform addition or subtraction processing of a means, and the digit selection means which rewrites some 
memorized data the data from this assignment value setting means, this shift means, this digit selection means, and this storage 
means - choosing -- said counting -- with a selection means to send data to a means'It has the control means which realizes 
frame synchronization operations sequence continuously- time, and an address selection means to decide the storage part of said 
storage means in response to the procedure. 
[0009] 

[Example] Next, this invention is explained with reference to a drawing. The flow chart of a sequence flow in which drawing I 
shows the logic processing by which the block diagram of one example of this invention and drawing 2 are controlled from the 
control circuit of this example, the timing diagram drawing 3 indicates the relation of the processing time of this example to be, 
and drawing 4 are the explanatory views explaining the contents of storage to RAM 12 of this.example. First, if the example of 
drawing 1 has the frame word newly stored in the comparator circuit 1 1 in comparison with these known reference data 101 and 
F bits of inputs, and RAM 12 mentioned in addition later when there were the input circuit 10 which carries out a sequential 
sampling and incorporates a framing bit (henceforth F bits), and a predetermined criteria frame word beforehand, it will read this 
and will be compared with F bits of inputs. Next, a criteria frame word and storage of each status information in the process of 

frame-synchronization-opera^ 

enumerated data of a coincidence judging of a frame word (Cy), counting in RAM 12 and the operations sequence of each 
process which have memorized criteria, such as enumerated data (Cn) of an inequality judging of a frame word, - the initial 
value of the counting circuit 13 which operates, and a counting circuit 13 etc. by the initial value 102 from the outside The 
addition subtraction processing of the assignment value setting circuit 15 and a counting circuit 13 to set up Some of shift 
circuits 16 to perform and data The digit selection circuitries 17 to rewrite, these assignment setting circuits 15, the shift circuit 
16, the digit selection circuitry 17, the selection circuitry J4 that : chooses the data of RAM 1 2 and is sent to a counting circuit 13, 
thjL?°Jlfr^ perform actuation of each process sequentially time, It consists of output circuits 18 which 

take out outside the information on the address selection circuit 20 which performs address selection of RAM 12 with this control 
signal, the frame synchronization output signal 103 finally decided, and RAM 12 etc. 

[0010] Next, drawing 2 and the contents of storage of RAM 12 of drawing 4 are also explained with reference to the sequence 
flow controlled by the control circuit 19. Here, the example which moves from the synchronous condition used as the flow on the 
left-hand side of step SI of drawing 2 to a step-out condition is explained. The sample of the F bits of input data is carried out, 
and they is incorporated in an input circuit 10 (step S2). At this time, through the shift circuit 16, 1 bit shift of the F bit string is 
carried out to a scaling circuit 13, and the F bits ( drawing 2 8 bit patterns of F1-F8) storing data of the predetermined address 
(aaaaH) are called to it from RAM 12 which stores F bit string to a front frame. The above-mentioned new F bits which carried 
out the sample are attached to the tail end of said F bit string, and it stores in the predetermined address (aaaaH) of RAM 12 by 
making this into new F bit string. Next, the enumerated data (C) of the F-bit count of incorporation are incorporated from the 
RAM 12 predetermined address (ccccH) to a counting circuit 13, 1 is added, and it stores in the same address again (step S3). 
When it moves to a next frame synchronization sequence when the count of incorporation is not completed as compared with the 
enumerated data (C) of the count of incoiporation known beforehand, and the actual count of incorporation at this time, and it 
completes, it moves to a WORD detection sequence (step S4). That is, F bit string is incorporated from the address (aaaaH) to a 
counting circuit 13 like the above-mentioned. As reference data 101 which are a known criteria frame word, from the exterior, 
the expected value of frame synchronization is inputted into a comparator circuit 1 1, and is compared with the value of said 
counting circuit 13. When the compound value is in agreement, it moves to a next frame sequence, and in the case of an 
inequality, 1 is added to the inequality judging enumerated data (Cn) stored in the predetermined address (eeeeH) of RAM 12 
(steps S6 and S7). When this (Cn) does not exceed the enumerated data N decided by the conditions for stability of a 
synchronization, the (Cn) value is re-stored in said address (eeeeH), and it moves to a next frame synchronization sequence. 
When (Cn) exceeds (N), it judges with step-out and "0" is written in the assignment bit (SI) of the predetermined address 
(bbbbH) of RAM 12 (1: a synchronization, O.asynchronous). Furthermore, "0" is written in the (Cy) value of the address 
(ddddH), and coincidence judging enumerated data are reset (step S8, S9). 

[001 1] Here explains the internal status monitor bit of the address bbbbH of RAM 12 in drawing 4 . The judgment bit of whether " 
SI exceeded the enumerated data (Y: backward-alignment-guard-time value), as for a synchronous judging bit and S2, WORD 
detection coincidence enumerated data (Cy) are decided by the F bit incorporation completion judging bit, and it is decided by 
synchronous conditions for stability that S3 will be, the judgment bit of whether as for S4, WORD detection inequality 
enumerated data (Cn) exceeded enumerated data (N: forward-alignment-guard-time value), and S5 are the coincidence judging 
bit of a WORD detection result, and the bit which are not directly related to other frame synchronization as for S6-S8. These 
S1-S5 ] choose 1 bit of relevance of the appointed address of memory by the digit selection circuitry 17 by the break for every 
judgment, and they operate so that a memory content may be rewritten only for an applicable bit by the selection circuitry 14. 
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Therefore, the house keeping of frame synchronization is reading these monitor bits, and can be judged easily. For example, a 
synchronous judging can be immediately understood, if SI is checked periodically, and synchronous timing required for signal 
processing can be specified by checking SI and S5 to coincidence for every frame period. 

[0012] it mentioned above -- as the assignment value setting circuit 15 -- the initial value of a counting circuit 14, and counting 
— it is for inputting the upper assignment value from the initialization input 102, and this changes freely the synchronizing signal 
and conditions for stability of frame length of arbitration, and it can store in RAM 12. It controls the address selection circuit 20 
to operate sequentially time, and a control circuit 19 constitutes it so that the address selection circuit 20 may specify the 
memory address to RAM12, while it performs control of a counting circuit 13 or the whole selection-circuitry 14 grade by the 
above-mentioned flow. An output circuit 18 outputs an output signal, the above-mentioned status monitor bit, etc. of a 
synchronous result outside. Frame synchronization is realizable by performing the above processing repeatedly one by one like 
the timing diagram shown in drawing 3 , Moreover, although the flow on the right-hand side of the sequence flow of drawing 2 
expresses the processing sequence of an alignment recovery process from the step-out condition, it is realizable by the same 
sequence with having explained in the top. 
[0013] 

[Effect of the Invention] according to [ as explained above ] this invention - frame synchr onization processing - one counting - 
a means, a storage means to store enumerated data, a frame word, etc. temporarily, and the comparison test means of enumerated 
data or a frame word - and, by having the control circuit which repeats frame synchronization continuously in time amount 
sequential, also when realizing two or more frame synchronization, it can realize by the minimum hard increment. And it is 
effective in the ability to respond flexibly only by changing conditions, such as initial value and enumerated data, to modification 
of a parameter, i.e., the change in the frame-syaichronization bit of a data signal, modification of a frame alignment signal, and 
modification of the conditions for stability of a synchronization. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** sn ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 



[Drawing 1 
[Drawing 1 



[Drawing"? 
[Drawing 4 



It is the block diagram of the frame synchronization circuit of one example of this invention. 
It is the sequence flow Fig. of the frame synchronization circuit of this example. 
It is the timing diagram which shows the relation of the processing time of this example. 
It is the explanatory view showing the contents of storage of RAM of this example. 
It is the block diagram of the conventional frame synchronization circuit. 



[Drawing? 

[Description of Notations] 

10 Input Circuit 

11 Comparator Circuit 

12 RAM 

13 Counting Circuit 

14 Selection Circuitry 

15 Assignment Value Setting Circuit 

16 Shift Circuit 

17 Digit Selection Circuitry 

18 Output Circuit 

19 Control Circuit 

20 Address Selection Circuit 

50 WORD Detector 

51 Comparator Circuit 

52 WORD Generating Circuit 

53 Timing Counting Circuit 

54 Coincidence Counting Circuit 

55 Inequality Counting Circuit 

56 Hunting Control Circuit 

57 Synchronous Judging Circuit 
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[Drawing 4] 
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[Drawing 5] 
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